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( 2 ) 

1 

^T«ifiE3nT43»3. BHBttte©as«BiK¥fT«cwrtT 

JB!l3tUfc¥^g<d>*<16nmUtTT&0. ^^©ftg 
tcK&ttS©JK##±IB¥^&S<d>©2te^TT£>-5 ' 

CIS*^3] &ttJi*©&tefi©mJag;£14£?£Ku<!:# 
«v£©«*. #;i/yv>£^£i|fe#Mm£©«-C6fc 
LfcffiKu-v/k- Tj5*60«±T-5 d L Z>mim\ 
£fcte2fcffi«©B£fl§e@i«#. 

[Iii#JK4] &te»#A;frfI&#tiI©fi8tt-&&^e& 

*J0. ri^, HtrfB&tt»*<(lOO)iSa<«ffiS<hBS¥fT(c 

3 £T©^rnrtMcg2®©^fB&«wfc. 

m&&&&e>13.Q. KfiStt-&^15~23atX<DCr, 3Sfe.Z^6 
~20atS©Pt£^#t-££<h£#m<bT*»#JSl7&'>£ 4 

«a«esaE^^w*«i^e. 5 s-t?©^-rna>ctB«© 

So 

-fe >-tf-gB*<. SVMCO. 30 11 m&LT(ommtz»mx £> tlfc 
ttttf£fltt> S 52ft© v--^ h* Jl ©ftl IC^fiKS *XT*5 

0. wiB&tfJiwffstt. tB^tctstt-sKia . 40 
§s.&&tmmzttTz±&m§s.'\v H©««w?s:^ff^(63 

0, ssir. ±m<Dm^-wm^iimc^\zm^w 

m UT»J6 LfcMIBKaE©iK^<D«JK^*<2k0e«±T 
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2 

[X91©I*M&:K91] 

[0 0 0 1] 

wtrni 5 P^-f>^ L a/i«3 2^^f-y heu:©E»ttflE* 

[0 0 0 2] 

[ft*©&ffi] ttftE1t&Bl;:**-r«;*:8*ft©££ 

gjvyy KsWH^StlTHifc. Cintt— -OO^y KTE® 
flUB£B£JB©'\y FftSJKU H^JH-'W P£J:9A 

fi, ^vFa^©*«^#«H**&©iift«*©a^ 

Lfc«R©«tt»©«fl:©tt»«;tflSia«. «&#*>*>©» 
[0 0 0 3] AIB&^&*tKtee&t&#:©HfcS<g;/-f 

*tt^T*s c t*«tt»i-> s a i/- ■/ 3 mm\z 

.tOSStlTH^ (I. Appl.Phys., Vol. 63(8), 3248 
(1988). J. Appl. Phys.. Vol. 79(8). 5339(199 
6)) . X*«£ftUB*fc*3-&**#tt&#ifefcLT 

l. »»itnwpi«jpK:«t-3Ti!yc4i:u. JK^y -rx* 

SKS&©»fS« £ it ^ ^ * % \z tttt^flljg * <t o &T 

oT. c©#&fcbiE!W<<&£. 
[0 0 0 4] 1^18^7-31 1929{CttfflS14HfCSi02f? 

©gfe{b#»*ssijpb, z\n**mm>s\i*i±%z\£\zzi*)t& 



( 3 ) 

3 

A&fflOSE&fflStfffl t HO & 

05^tfC*5ViT^O. *S£Sl;:ttjg2ft^. £Jt. RFX 

[o o o 5] aaB^^tifcfiBittieafiitt^e.^ io 

[0 0 0 6] 

s^**^-rstc«i£/-rxT&s«^0T7S;<. & 20 

[0 0 0 7] ittgHagtttttttt&Aa^ttS. &tf 

[0 0 0 8] 30 

*B**#fc*l>»T. KattB+Oi^li&W^feSKd 
>ei6raa~F&U ¥J£traTftttffib£:tt&£Mtt Ad/< 

effAttS*-***. ttft©tttt£A&*fR- 40 

t^ss a&±k a#&£ t ~> tbss Lfe«t& 

<4£*>o&1£*SA£--Q©il3A&<h&*..5. «!RLfc^ 
Xtftiegt. 25X£&*&g<DfgDd£lSjr&#f8:<g£ 50 



»B¥1 0-269548 
4 

jeer*, jek. Ad«ts9ia¥i%6ia<oitDd/<d>«:«« 

[0 0 0 9] ¥^&ga<16nm±D*€?<;&3<h200kFCI 

n <**Hitt> #**<fco, Mtfley-fX****-*-*© 

*fc«*K«ltol*Atfc©»ca«iilOU un6*«M«>^ 
«f©l£*&9ft< GSttfce>tt£ftt«L<&: 

©tffSL<^>. coj^k. #KflM£iaA&€ftin 

-r-s±-eei«e)TSST*-s. j|jfi0tj2ic*bfc«tc>tc« 
JNtn££tt©i*i±#<H&n. «kwsLi>. z\(D 
m^rcmmzit^ ffiy-rxft^Egrr&ofctf^xa 

/[6 0 10] fi£ttJl<hLTteCoCrPL CoCrPtTa. CoCrPt 
TK CoCrTa, CoNiCr^F. Co£±J5&#<h U rt^Cr^W 
-r-S^^-ffl V> -5 'US 
« £ t& t tTCo^g € JB k > S £ £ #< & $ L t >. SBttfeS 
Att© fe-paftfefrtt X*;i^-Ku £ <h (Z>«Ku • v 

ATe60SU: J: Q. fM>&«f©l$«£<&tt 

£>&<o&m\z£K>, Wb£6#&£ 
T*fc»/E*«fl:©ittW«*U<&D. *f£L<& 
V». «f(rfi3lttS©Slta*tl0nmUtT<i:Ja:*««:{r 
tt. ffitteiritSPtS*^^. SmCo. FeSmN«© 

*<<f*LVi. gUp]»(cnE(JiR:ft«&JRiaicjk#LTSift 

[0 0 11] fiSttS<oaaWfe#tt<i:LTtt. i2®*|5] 
^JS5f*B«lDbTllJ^Lfe«a*S2k0eUt±«i:L, 
Sa^?BSBrt^J? t ©8fBrXt&40^f^X • Si7D>£* 
Ji» 140^/^X • 5 ^0>£TF lT*-f>^S 

een^m£^ft&n«cDi^&Lt». #&*j#2koe«fc 

0t>/jN^<J*-5t. KGMCft (200kFCIW±) 

• 5^n>J:^l?<&it»»WTl/. 40#"i;x 

• S.9u>£K)>b'b-2<t3.Zi:m±mJ]tf'hZ<teQ1if 

[0 0 12] HK. JKtt«©«S|gi:UT*-3}?>«:J? 
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*^#'J x-5^^©iEif «£P32nm~10nm!8:tf £ £ 

t tc«fc o mmvt&m < , b®«b®*< «i<ig&sB»B&«t 

-Mo)-C. (Zr-Nb)-N^©fl:£#i;^$fiE5l8l, ifc^te, C 

n e ©<b£#i t * - * >©fg^Bi Srffl t mmwrtt. 

»J*rt. ^v K<hSWfc<!:©&fl!feM«£ffiar?£, CSS 

[0013] ±e©ttABfttKft:£. cn*B»#i&K: 

#ofc««tt©M»«»B1Mfiil**«r*££jWH* 
*. *RH©ftAEft&B7m>TV>«a&*&l[ 

^HJiO'lHIHI HraRi) «0.30MinWT^if* L 

t». una. i"-)i\ t T$mm.Mum\zk±\zti.z>t.ttm 

fcJ&T&S. HI'. ttfKttSt««SS«^9 H«. HV» 30 
©8t{t3&l*l#*aWWfcJ: 9T«#»C«k« H <t K 

*^(Wt:> • /W7&X*«IJ8l,& l b©&-r«£&lC 

•to. «^«€se»JcK«e>s^t^T€r. iv»-f > 

^Jfc94*#fc?y h£l-h©GBa&e&9£:flMfltt© 
[0 0 14] 

i&w<D&m<D&m] 40 

<*Gttm>*89!©*lK0l£B2. 03. H4£JBWr. 
■MPTr*. **J6M©BtftBtt£B©Viif£3tH. WBS 

gSi£E£02(a>, &tf02(bMc^T. cosatttta^ 
y HI. Rtf-*-©ffi«j8B2£:. Kttft'Sy He>ESH£tl 
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6 

5<ba>6ft*^»©«^#olK§tEt§&@T<&*. 
[0 0 15] ±B«Ea^y Ho«iB«B3K:^-r. d© 
OA'S? KlilftlifcMSnfcEIHOtfflliffl 

J*o«^ffl'sy FT**. MEESUfl^y Fttn-f ;U7 
ft«Ett±«E»a«8t T«E*B«*±aS>'-;i«' F*9 
6 fc 0 . GAttSM©^ v y :/JiJ*ttO. 3 m ■£ Lfc. 

y H rtfia^fita-t >-y-l 0 £ - t ©m*©ttS/f * >1 1 ji> £ 

Jim£fftt0.25»a-?&«. 
[0 0 16] H4K«ft»»i-fc>1*-©Wffi«jS**-r. 

NbfcffllA*:**. NiFeRh«©ittttt«AJK&i#fK<. 
«kt>T. ffctttt££SftJRiBA£l*l fcKfcS 

[0 0 17] «#^m^«©^l^ttT— /^-»«fclO 
3ftttttJI&l|URK4l7r«fc«©*£lttBMl9£. ^©Ji 

itLttV>Ci:*^ST*»5. CoCr. CoCrPt-&&^¥;Wa^ 
[0 0 18] 05l£#Sffi0J©&^BS8Stt:©Jl«l£S: 

— ^-tr«toira^Ufc©^. dcv^ ha^n-y^g 

let 9Cr-20at3!Ti-&&Ti&Jl2l£3~20nm, Co-21at9SCr- 
10at%Pt-&^!Ktte22€r20niD. A— /K>«gJ^23£l0nm 

^©^XJEtt5~20mTorr*T?^<t$-&fc. iStt 
«24{C«A— ^^PTJU+J^'JX— f-;i/^©«^Sr 
7^/4-D«-3H>4m-C#KUfc<b©6fflV^. 
[0 0 19] 
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Mi* 


(kOe) 


(HVrms ■Mm" a /»iVpp ) 


Ku-v/kT 


1A 


2.76 


0.0197 


146 


1B 


2.67 


0.0175 


104 


1C 


2.48 


0.0159 


77 


1D 


2.25 


0.0148 


66 


1E 


1.61 


0.0144 


55 



to o 2 o] m\z±.m&fkw-zw-f&\stzm.w<D<&m 10 

#ttIB#Hk<h, ^fiia{tMs*^Ku=Hk-Ms/2t 

[oo2i] ^neo«^wjtaii±«o2jas«^g«s^ 20 
* Ac , &&&&&& \z \*wm ttmtiTttitmsb *> nt^ -d 

fc. **««IIE#B'-DJ4Wnt>«*fl;flE#/-f X«0. 01 
8J&tT» &m.timkOeSk±iil¥-Jj'( >3Wc02*#fc* 

«B*r/t*-->tt. firnt>8t£Ji*&0>(ii.o)ia«re--r 

if tTflSJI^ S<Z>(200) J5J#r tf— * (Dfr&TF. Life 0 . 

StlS. StJClJP^>^^fc02^^lf «y hJBLLWilSfe 
35** Sit 

[0 0 2 2] Effig^gMfcKfcttSfc-S-OOgg 40 



x<Dmr*vz*t-?2>mmm<Dm7£.&fT-Dfz. ts&zmnz 
fcfi^ai^so<DMAS(=si -so zso-zmfeit l fcffl a s/s 

X ens. £©<hit<E>«§lf2^fttt220kFCI<h Lfc. * 

•ofc. 10*P& (8.76X104^W^) £T*Mf 

&tC+#® LT^St^*. 6*1-5. itllCttU Ku-v/k 
T*t60*j?|OjK«cE«ffi^O^a^*^#<. I^M^tt 

^5gtt £ # S \Z teKu • v/kT#60£A±T * S £ 

[0 0 2 3] #fS;fiS0<J«Wfc£. ±a>KK\-y K<h*lC*a* 

i?— h -Xhy^ltlW *fr^/£££3. 37J|sl<z>CSS£ 
fToTfcj|£&«&te0.3^TT*c>*:. «#<z>i*i 

5-Rttl0fc?y h/SWTT&O. ¥l%»t»raRlT307? 

<fU60fJ 2 >SJS— <DTflfe«tC10nm©Cr. ^—CDT«6StC 
5~20nm<D(Cr-15atXTi)-xatXB^<£ffifflb. Bj6gx£0 
~10atX£TXft3ttfc8AGMK#&fH^ft:. JStt 
StCJ4l8nm<DCo-18at*Cr-UatXPt-2at!KTa-&^feSrfflVi 

[0 0 2 4] &JK(*0ttfltttt«32CiK'r. 

[0 0 2 5] 
[312] 





(kOe) 


(jiVrms 'Mm" 1 / P-Vpp ) 


(%) 


Ku-v/kT 


2A 


2.81 


0.0161 


-0.7 


145 


2B 


2.25 


0.0238 


-4.2 


115 


2C 


2.59 


0.0152 


-1.3 


95 


2D 


2.11 


0.0215 


-5.6 


79 


2E 


2,63 


0.0121 


-0.7 


68 


2F 


2.25 


0.0145 


-1.9 


64 



[0026] cz-v&mmftyf x. stai*©Mg 

^tt96B$W^©<lT*-5. TEM& tt&Tlfc) iO¥^S 
0. 5«±<D«W£B, «mni¥i%&S;Wu-v/kT>60£&£ 

v». c:n£<£&#ttffl#<a^«$t>^nip*-i-4.2 



( 6 ) 4*BB¥ 10-269548 

10 

[0 0 2 7] #^J6#JTte&^j£tt£TDCX/'W;5' 
ECRX / ^ J£«TC t> m«IA»JK«t# 6 = 

[0028] nmmi tm&'nm&ttft-immz'&mw. 
[0029] ft^Miftsnfcy-y^-f a^7XM± 

10 {'CrBTS6«Srl0nni^fi£b. BjB&£0~10at:i;$T£'ffc;* 
tffc. 5>7k-*-fc«fc»), £300TC L 
fccD^, 12nB«)FeSinN£&jJ*6ftSJftttJi. 
■Rtli9:»l£l/&. W&.9—V«j Mcl3Fe-87at*;Sm-2 
atKN-&&£ffl Hit. X/t y 9 #X {ZiiAriznco&m&Wi 
tiaisfzm&UX&m^, #XJ£«5~20mTorr,>: Lfc. 
[0 0 3 0] TEItfB*«>ISJ|&. &««£<DSBtt»©#tigtt 

20 [0 0 3 1] &fft*<MBAtttt&&3lC. Sfc. USS^J 

[0 0 3 2] 
[fS3] 



ttft 


(kOe) 


(pVrms • |im ,a / uVpp ) 


(%) 


Ku-v/kT 


3A 


2.89 


0.0176 


-0.1 


131 


3B 


2.74 


0.0166 


-0.3 


99 


3C 


2.36 


0.0151 


-0.8 


71 


3D 


1.81 


0.0141 


-7.7 


56 



[0033] z\ti^<Dmms.±xw-mim6nm&,r. m 

fiMfflfcteST t>60E*±CDKu • v/kT*<*§ £> *IT V> 5 . Ku • v/ 
kT»<60«±T?i& 58E#A~Cte2k0eJ^±<DB DfiMBlA £ . 
0.018£n r W&V>«teffc&#/^X£WU J.^96P#ra 40 

«. fiU JSmMXii-v/kTtt56£ffilr>fctf>. ffi^CD^* 

#fc»-T -5+#&£5gtf:£#-5 KWKu ■ v/kTtt60 
£U:-r * S -S Z\ £ $ tlT ^ -5 . 

[0 0 3 4] #3y60U<Z>JKai2t&&@£fflV>. 'sy K» 
±S30u. &K&ffigl96kBPI. h ?y ?«K10. 5kTPI 



-c*o. ¥*5tti*miw-wow$mjWgj*-r*fc. 

[0 0 3 5] <^JS««J 4 >^M^J1 <h l^«^fiSmi51t^ 

[0 0 3 6] CK7)-fe>-9-tt^A' y^JBl4±C 5nmCDTa 
A5/7 7S25. 7nmO^— OlKtt»26» 1. SnmCDCuifraW 
27. 3nm(DS?— CDfiB1±H28. 10nmK>Fe-50atXMnS^l^1± 
^^29*t|MJ>:^fi£$nfcffiitT»S. fl3IB^-©«tt 
SlCt*Ni-20atXFe^^*^ffl U ^OJK14»fC«CoSr 
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10 0 3 7] #7Xaffi±K^-<£>TttJl<hLTCo-30a 
tSCr-lOatXZr^ifc, ^-<DTflfeStCCr-15atXMo^<&ffi 



12 



m L, ffi&BKCo-20at!i;Cr-12atm-2at%Ta£ffl^£:fiBi 

— ^<tb. fi8ttSISPCO*.^16~36nn*T4niiiSiJ*-T^ 

[0 0 3 8] 
[^4] 





fiHBTJ 
(kOe) 


(liVrms -Jini w /uVpp ) 


<%> 


Ku-v/kT 


4A 


1.68 


0.0235 


-0.5 


245 


4B 


2.1 


0.0183 


-0.7 


186 


4C 


2.45 


0.0154 


-0.9 


157 


4D 


2.68 


0.0146 


-1.3 


98 


4E 


2.46 


0.0141 


-1.8 


64 



10 0 3 9] m\Z7jk-?<k.v\Z. Mft<DU#>b-£:TK\i-v/ 

ft*i&#«!tt0.5^TT'&o*: (011) o ft. 
fiS14^^iP«^A*t36nmT*lp. «£#B«T4nnrrpM 
4>U «E#:E7!)tl6niii-C3&^. jgttA. &tfBte#l::&fiB;*J 
te2.4k0e£lT. ^f5©^«260kFClTtB@b^:t#O^ 
»<b«K^y-f X«0.018£4±T»ofc. Ctl^WfiKWSl 

■rzmtemmmotttf'eti'en. 2.2. 2.it2«to^$ 

[0 0 4 0] #«#«#tCj@ra3J£&:ftLfc&, JtfE'N 
3» F£fflV>fc&fi(CiS&#-&#.. 3H2fi^g245kBPI, h 

3, g§«S/N1.8<tft^ffia<#S*lfc. ^5»H 

^A^m^*i6-i7^^P3«iaLTm^fi^(c«* 

X5-»ttl0lfy h/BiKTT»0. T^ttttmMTSO 
[0 0 4 1] 

[Sg9!©8lJ&] *K91©ttfteftiKttH:. «E«cy-fXO 

[01] (a>&tf(i>m. -*n*n. *5&m<»-nmm<D 



[02] (a)&tf(b)te. -tn-fn, *89i©— £2tey© 

[03] *8H©ttftG1t£B£*t?«. at»^y»<© 
20 tfjBM&©-0f&*-r*HBI9. 

[04] *^wcoK»fBtese{c*it-ts, ia^co 
^»K*>*«©«iii*ii©^««-r*5SH. 
[0 5 ] *xm<DWttmtium#<DVimm&v-'W* 

^-r«5£0. 

[0 6] *%w<D-&mm<Dmmmmmz&ttz,m\z. 

0c 

[0 7] *ftH©-Xttffl©a&eSjKtt©&£ffi47© 
30 [0 8] *£H©— fttttt©B«BMg^tc«i?Stt& 

0. 

[09] *&m<»-mMmv>w.mMmmmz%>»z>m.'& 
0. 

[010] *RH©a&B1tglKl::£St?«. BWAyH 

©*fiB«iao-«**-r««H. 

[011] *%m<n~mmm(DmmM®.m.mz&wz>m. 
tt»ft«t©wa«i«»^beft««©««««-rvy 

40 7H. 

1. . . o&'w h . 2. . . a&Ay FKHrv. 3. . . mmms. 

as. 6...S&. 7...3-t;k 8. . . ±gBie@«Ka, 9...T 
8gffiSJKffi*±8P->-ji/h*s, io...E£U&fivfc>-y\ i 

i...*MWi. l2...T8B->-^H«. l3...A#tttil« 

■ . 15...«5A'-f7Xl, 16...jHM. 17...ttAfift 
IfittttJI. 18...'?— 19...&AJ8CJI. 20.. S 
50 «. 21...TNM. 22...SB&JI. 23...*HK. 24... fl 




[03] 

m 3 



[04] 

m 4 
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